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(54) PRESSURE-SENSmVE ADHESIVE EMULSION POLYMER 

(57)Abstract: 

PURPOSE: To prepare the pressure-sensitive adhesive 
which shows improved shear strength without 
compromise of peel strength and adhesion by reacting a 
polymer having a low Tg and pendant acetoacetate 
functional groups with ammonia or amines to form 
enamines. 

CONSTITUTION: The improved pressure-sensitive 

adhesive emulsion polymer having improved shear yo 
strength is prepared by reacting a polymer having a low || 

Tg lower than about 0° C and pendant acetoacetate — -:r^- f C — » " G^ ^X,.« 

functional groups with ammonia or amines in order to 
convert its pendant acetoacetate functional groups into 
enamines. The pressure sensitive adhesive which shows 
improved shear strength in the absence of depleted peel 
strength and adhesion is obtained by introducing the 
pendant acetoacetate functional groups of the formula 
(R1 is divalent organic group having three atoms in 
length; X is organic acyl or cyano) to a polymer having a 
Tg of about 0** C or less. The shear strength of the 

polymer is improved by reacting the polymer with a sufficient amount of ammonia or amines in 
order to obtain the polymer containing enamines. which shows finally a pH 8-10. 
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•Cffl^nrt^S, 5^SJti^^4. 9 OB. 4 0 3-i-f4. 

e» t L r ± c 5 mmmm.-t\^<omm^ $ & jeic jg;*: $ 

5. iSH1#fl=m4. 9 0 8. 4 0 3#(4. SttPHfltAt 

[0 0 0 9] 3|ta*#Stlf4. 540. 739#I=I4. * 
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S|xv;Ui^a>a^t^«:8. 5— 1 0OPHIw4»|nLr 

[OO 1 O] 

[SWA<»3llLJ:5i:r5pa] *SfeWI4, fSStteJ:!/ 
[OO 1 1 ] 

[^a^jsstrsfcww^®] K n u t s o n 

(*a«#i*m4, 7 5 9, 9 8 3^) [zmWi^ KxtzW-^ 

ft*4, -enettt. »fk$n/j:55Bf»*swr5::tAt 

^ta$nrC^/iA<. C©M^«w^(4. 7>=E-7*/cl4 
I?— 7S>CJ:U8~1 OweHWPHt^j^rsCt 
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C{k23 

o 

II 

Rt C CHa X 

CO0 1 2] 3£4). Ri a:'>ti< t^3m'=f-&<o-m<o 

coo 1 3] eiS8~l 0®S»PHSlg^tLTfei: 

o 

— R,-0— C— CHaX 



Coov5]*'t>. xit^mri^ii^tzOii^Tyoti 
s. 

coo 1 6] ffiS r'<>^> KJ tt, :4:qqfflSI=^*l^ 

4. 960. 9 2 4#l=»*$n5«J:5rjt7t h7-t7^ 
r-3>5 5. — Kt::. -^>'S^> hOTt h7-bx- hS 

COO 1 7J S^{(t§«!|^<0»;^ld:, SE»^»J1#tt$ 
$tl5, »$L.<I*. Cti'Exoma^*!*. (1) A-m 

e(±© 7 :z JUS«^ ^ SSSirna**:© O 5 O s 
fi%J:yi«5^ta-:^:j-L'7^ Vfi^ft. (2) *S)4iiS 

tlftl aaJ^t, iSSl*l^U-|«>|6©7JU'!r-JUSfcli7 

;i.'!r/-;HXT;;KOii>/j:< t tilS)4 Ofifi%S^t;* 
[^■7 'OJLT.T-H^m.-^^. (3) jJ>/j:< i:t40Ma 

(4) ;>)i< i:-tif(3 0aa%W7/U'!r-;Ui-7^JU^ 
a*m&S:#i;7JU'!7--JLx-7^;LS^*. isiiXf 

(5) ■tn'9®Ji^ti*6SI**l5, 

CO0 18] 7-b h7t5^- mmm^X'93i 



Wr3M^<*S^f^— <©5J^>aElz7U> Kt-5Ci:A«-C# 
coo 1 4] »*H,^®«l|Cfcl^rs Sg^SI 

»*LUS^*tt, 'Oyv K07-b h7-fc7'- hS* 
Cfk33 

J • ^ 

AAEMtLTWarS. TE©7-fe h7t h+->x^ 

O O O 

HaCcsC— C— O-CHjCHsO—O— CHjC— CH3 
CH3 

COO 19] 7-fe ^7■b7^- htg|ffiO«AI=*ffl6:fli[ 
(Dfi^tt. 7-b h7-fe h^ ^x-y-JJ-T^^'J ^. 7-t: h 
7t h*->-70kf;U U- 7UJU7t h7 

•b^- 7-b h7t ^*->•7^J^ ji^'^^Ul — 
2. 3--:^ (7t h7-b -TPl^;!. jt'S'-^UU 

SBtt*a»<>s i^-tr h >*fcl4te«)aa/j:7-tl h7-b5^ 

JMbSiltroSitlcJ: 'J«^-r5 7t h7-b7'- Hw|g<k 
r5CtA«T?$5 (gjxtf 7-t: VT-^^Mt^ — 'r ^ > 
-yaflg<OStia:^^g)H:$lt . W i t z e m a n. J. S: 
Dell Nottmnsham. W. :Del Re 
ctor, F. J. CoatingsTechnolo 
gy;Vol. 62. 1990. 101 (^.tl/CClc 

CO 020] ^mu^smmmm-trnt. tHEttmatr 

<r>mik^^^iSLHr^o>\z-^^um<n i asfcii^n^i 
±o^BEttma**:^^*r5. Vio. o5«a 

%~f5)i oSa%c^)aJ!»<fflt^e^l. J*io. 5% 

~irS)5Sa%r-39»j, i~5%A<»$Hx, itJSfitiiw. 

COO2 1 ] SSfe-tlEttmaftro^Wli. Kniits 
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So 7>^-7^rcli|g— 75 >lC<i:UPH$8— 1 O 

o o 



7-bh7-fe7^-hS^i*:^. Sa*5J:l/««jafc. 7> 
^=7^AciiX'S'y— ;U7 5 >t^JU7 a Adi^ 
v^D tr;i.7 5 >Oct 7 5 ><^ 1 ^Juaar*«L 

T?395o ffiffl'r57>^-7^Acii7 5>(3[)fiii. 

5>^J:l/7xU><D<*:3/d:^SSl75>li. ^^^/j: 
x:^5 >Jg;«<^;ti!!^lwge^7?&i\o 

/^cX^5>mgtt:$fflLN5:^aST?^5o Z<Di^^. 3Z± 

5 >*<Jta*i>«Lr7i2 h7-t:x- hu^ifsco^sit 
5^c«)lw. PHtt. S^*7;U:^';ttflSlc«l*L/d:ltti 

^ta>':*-U7-f >t<OitS^tt: . (2) C2-4 'Ey:^- 
U-^^Vch. Ci-2 tSft ^^U'1^>K<0C 2-8 7 ;Kr = ;U 
$/::li7;u>:ry-jl. x;^^jUi:(D;*-U7 ^ >x:;^5^;u 
(3) ^Mx-? -f >Tfia»:hJUi^>S<0M'&L 
rj7iu^;ufc^i/7;i:^/-;uxxx;u. (4) 7)1^ 

- Jl.x-7^jU^3teM^{*fcJ:l/Ci-io7;Ua-;KOC 
2-10'J"U7 -r >X-5^JKD#ta^ft:^ ^j:^ (5) /£^n 



iS\(OmSit. -<>^> h<D7±! h7-bx- h$:^^rs 

fiU. 7-bhBtK^^^L. ^nttJB*7-b h>t-K 
CfkS] 

o o 

I 

o 

H3C— c— CH3 CO2 

[0 0 2 51 :tU7-f >=FfiafP*iU;J?>K<0XX7^;K0 
e!liEt/j:5a^{t:|i. *a*#fl=S4. 5 40. 7 3 9-^ 
(1 9 8 5) ^zfel^r M i d g I e y ic<fc Ufga^tlT 

Lrz:ti^y ^ >^^^^y^J:UX^rzit^^) :h)l^> 

.if>Kx;^7-jI.^Sft$. a»l*i>/jt<it^«4 0Sa 
rd:< tt>80SM%#^Lr c^:l^o »$Ll^xX7^J^m 

a<*iis 4- 1 7ffl<DK*^^^^r5:tu7^ >^ia 
om(DSimwL^. »mL< i*. i -tt2 offl<oaaiH^ 
lfa»7;u=i-;u<Dxx7^ju-c^>5o ffiiSEi:;k5^fiSft 
y( 9^>siu^x*^^o mm<ohi h^u^iy. 7 

5 y~feJ:l/f^:f-gft7>Ui3-;i.. 7 5 >^<l:l/f^;f 
-Att. -^fU-bUV. 1 -b Ka=^i>-5-^;f Kt*^ 
2-75 y-5-b K□^i/'^4^^t>&^f■e^»S. 

tt. 7 ^ U J: t/y 5^ ^ U )Ui&<D b K □ ^ 
J:z/*B»7JU=i-ii.xx7^;i.. mtf. ■:f^)iT<7*) 
u-h. 2-XTF-ju-v.^exji.7<:7»j pt^;u^5^ 

[0 0 2 6] giffS^SM^(*OSi^lc^ffl/j:. a<?<0 
^iS^ :^ ^1;!^ >Kx X 7^ JUmSftfc J: a)ftea>S^ 

tt:ru7^ >:i^is*ama*. Mi/(c. cn6<oma*t 

S'IftW{S^> Van Nostrand — Reinho 
I d =i>y\'ii-, -n-a--^^. 1 983. |g 
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298-329M. ?lffiS:«^^t;> (c^cetlTl^ 

^^^7»j;u»xx7^;Uci:ijti. ftSMiw rttHj t?** 
a J ma(*-efeSo 

C00 27J ±E<O^SBttmfi**5J:t/5|-U7-f >:f:ia 
aiK^$^t;^;U/1?>M<^tf-Jl.xX7^JU » 

Kex;u. yptf:t>Kt^--/u> >rvy:^>Ke- 

p4^;i,x^u>. ^QDx-j^uv. yf^;u-:^D^xf^ 
U>/j:t'r-i5So «SEO*ai^':tU7<>ma*tt. r 

<tt*52o-*^5oaa%a)asri?^irs)^^ -:^> 
itr'?¥^trSo 



C0029] ±IE(::ISCAc;f U7 -< >TIS»:^;U'i?>K 
xX7^JUM^*<0iS^(zfcltS<*:^(z. *tta:>?:rU7 
>S^*li. ±fE<DitBl14ma*i3ln^r. :<-u>^-f > 

:^^u.i?>K<^tr-;uxx5^;u. ^y>Mx-7^>. 
&^coip^a<f<oflfe(o*a»^^t;ct>!K-c#So M 

IZ. ^tQ;v?;rUT7^ t54 0Sa%^*CCO. 

ft^Wlztttt2 0Ma%^r<0. *ffl)&::^iU;je>Kxx 
aF;Ui*a^(t:a)SS(cfc(t5fi6ffl<Dfc«>lc±ELrc»a 
«^cDJ:^^;j-U7 ^ >^iS»*iU#>KxX7^JUma» 

[0 0 3 0] :*-U7-f >xx5^;^s^^*l*. <t*M«c. 
tti o-«4osa?tfa)C2-4 ^/^u^-r >ma*s 

>550— J«)99. 5fia%(^Ci-i2fia*J^iU^>K<^C 
2-87Jt<rx;U^rcttTJU^y-;UxXx;i>fcJ:t/«9 
O. 0Ma%(0±ffi<OJ:3/j:tfffitt*a»$# 
t;o »^L<li. >ma<*l*. 4^)1-25 

fia%> L<tt. irtji 0-1 5fia%<?5a-c^ 

C0031] :<-U7^ >xX7";US^*(^xX7^JUfilc5> 
-;i^fettT;Kry-;UxX7^JU-e3&5o ci-i2ia*i^ 

;u.i? > K t ^ L r sjtttx X 7^ $ ±«r s c t *<-e 
5^>Kkfxjir*ftSo 

coo 3 2] 7JU^xiUx-7^;i.S^fl;f4. ftSMlC. 
C>t3i< t^t^3 0mm%. »^L<I4. iJ>/j:<t^5 0 
ma%<0. 7;U>r-;USAtil>rjc< tti2<l(0S^S^. 
ftmi3|4> 2-151 OfflcDiKigS^SWL. ^Lr. 
7JH3-;U (t h'af})lk:)l-:r^i^'> mif 1 — >5 1 o 

<ioKm^^^^-rs> ll^L/c7JU^x;ux-f^;um 
a»#{4^#^rSo y'^)lkf-)lJi-7')l. n-:t<7 
} -ya^-JlJi'-zrJl. 2, 4-i^^^;U":riF 
^U-2--^^-t:3jlx-7^Jl., t^-Jl-7iXJUx-7^JU 

COO 3 3] ±E<Z>-«M/d:4aH«ra#$n5S^* 

ei4. ^ne><o{k^ja«$(^iE-r5/c*:)iw. -^^^th^ 

tlx ^rz{t«k<ommtRf5^it^Zti^V^^. LfzfJf 

or. <^;u-y ( 1 ) fcctt/ (3) om-^t^it. t>m 
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■< >^iSfpKxxxJua^ft (ofji^-ys) lis #tavJ 

S^Wr5CtAfT?5 5o -^fJU-y (2) OT 

;i,';r^JUx;?.7'^ua^{*i5j:l/-5f;t-r (4) ©TJU-tr 

'J fflStt* it* J: i;/ * fc 14 C © J: 5 & * > 

i!«jioaa%, »sL<ii««jo. 1 ~t«i5Ma?^©, 
too 3 53 aaac»«tttt. yjtT't Kjsikan («x 

Ig4, 408, O 1 8#lcfe<.\-C B a r t ma n CJ: U 

[00 3 6] s^<*©»^si4. ^!L>bixtcmm»&fS. 

07-3 1 1 Hlcaii^nfcJr^tc. 85»«*t«, iktt 

li, ft^wc. *?iriz(ai%»^a-Pis<. saattsit 

«*C5»^a<iSSiLrc^lc. ^^^awitlioicoti* 

isic«ij>f 5. »^i4, ^jigittro^ift^^ 



(ommmiz^mrjim-^mt. ^iim^<^a^ K^^y ■( 

— ICJrUa^LTT, ft^WCx il»&<t<»10. OOO 

<DSk¥i^»^a^ -fiswt. t«)i o. ooo~j«ii. o 
oo. ooo©eHrtcD»^j^»^a**r5. coj: 

ti^-^x. mmmt. ¥tm.mz. ii>&< ttao^^, ft^ 

^.^TI4, »IE©J:5I=1 OOO-Jf^AiSSTTyyS* F 

rssst Lr 5 oR^ra* ^cit-2-net±w^ffi«i#«iswr 

\i. I«)25, L<l4J«»3 5*>X/'f >^rtiT?S> 

«:< t<»«3 0^f7A. J:U— KWtJJ>&< ttit^SO 
0<f 7A®Stttt^<S (p r o b e tack val 

ue) s^rs. c©K*<oaa<iofc»ic, ssHsas, 

C0 0 3 7] ^ta.;^x>:^lx7^ >S^*^li. 

»&ttstt**r. flfe©ma(*. x5^u>©# 

^«fiij:i/-e-tie»©fta^i*i4, tt^ft^^wtttta 
jux-7^;itej:i/:*-U7 < >^te?p^j;u#>Kx;<.7';u 

fc-tl/x :*-l^7 ^ VtT^U-b-ziJUAJU^vKx 
CO OS 8] ^mWA.- A^CO^fe^ttSltliQrS 

/=«>icgii>a©tta#4^aii«^*r5ci:/»<T?$. $rc 

14. 1 a$/cl4**tJU±©±ISfi^«:© 1 OOfiaSBic 

OS i sosafflJ^T?©, $fci4. *nei±©ttg«# 

7K^<kPi^>. c:©J:9«tD-:^>©x;^7^;u. ^jfi 
Sifk**ttg<*-^»I. teJ:I/> fi»^ateJ:l/<£Tg.-Ji 
'J^Jl'-l<>Kxx7^JU$^t;, Vm^^ti Q > J: t/* 
mfkai^>xx7^JHS6g#-5^»Jl4, |«)2 0't:~Wi I 5 
TC©1^3*«k{k;SSWr5*'. »S H,^ttS«-^SiJI4«5 

oic~iWi 1 o*c©tt{kSffs^t-5. ■^mu^itam 

fcJ:t/, C©<t3/j:^§ilteJ:l/Jigfl61Sl^a«:©S 
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[0039] Wffl/JiS^ftli. 36?^^ J: l/¥iS 

est. «l»ia-&®B4>Cc*«L/S: 

[0 0 4 0] mmLiiu^3mmmm{i.. ma. ^rd*. 

'J)U\:^>m (erythorbic acid) UdO 

;t-^*>K. 2. 2' -T'/tfyC-r v:/^a- h i;jt3&:if 
<Z>J:drd:2iaSB8J&S'Jr'^5o SKI*, ^Ac 

s*osintt. ^<^x3!K<ft2o-tt7oMa 
[0 04 1] »»«<^«5ad«)*^tt(i. a;^. TkttSiC 



/j: T ;i =1 - ;u<OS^«5(^ X h + ;U{k:tiSig5<0 J: ^ /j: 7 
;U7xy-iU. i^>f vyatf;U7xy-JU. hU'fvy 

/j: if ox h =%^i^JU{t±*«3a> J: p x y 

— -itiUTx-h. *X7x-h. h/j:i: 

U•!?A5'>UJU^tJ^-7x- h U A^f-S'^^l^^ 
x/-JKf »j =i-;Ux-5^;U+f;U7i— :hhUOA 

:/^JU7xy-JU-<>'5^-fcJ:l/:«-^^-'y"j zi-jUtJ- 
[00 4 2] ftSaaY K/K. S«fflra4»^>£:l4»(37K 

J: 2a ^ /c I* ^ n J;(±(0 C (D J: 9 3k ^S(Dm^^ ^ # 

fccti/. mn^^v3kn<D^orjim&m^^rz. m 

S^»x^;u>f3>i:ffl§r^$Ci:$a»-r 
[004 3] xv;u:^3>li. ft«WIC. tt2 0-'tt7 

o%(DSiS$n/ca^*$#wr5/;<. s^lin^t^ ^ 
nrc^Jjffl izs^ ^ L^ rncosgo ^ <D*^^ 5 c 1 3!?f r* €r 
1 ooo-^-y jt- h jL<z)®Hrtotts**r5« 

[0 0 4 4] S^flES^SJjIix -te<^^®^rc(iiK5p^{cSg 

»S JUA/at') . «^^UiatJ^a°Q (u 

pholstery items). MI^Mfi#^<i:U^ 
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ft^Wlc. t KQ^e^. x-7^7JU (e t h e r a 

^-^riclJiatt. ^-fP>-6. :^-rP>-66. :^>fP 
>— 6 1 roacronj. TFortrelJ. 
TKbdelJ. TAcrManJ. TO r I o 
nj V rcreslanj. f V e r e I J *><fc f D 
y n e I J <D J: ^ /j:.-^ U xXt^^U. .i?UT$ K. ^JU.i? 

C0 0 4 5] »»»jffliS«5tt. p-ju^y. 
W{c2!ftr5Ci:^r^So M^tf. 

S+^i-Zj:!*®!*. -flftlc. %M^t\.tzmM<0 3. OOO 
o^:^7>f- h^y 20-tt4 04?> K/i<. as. ffiffl 



[0046] ^W<^IISfea)t*^<0®SIO^SE 

ea J: ij ti 5 EH $PHSr 5 ^ U li/j: l^o 
C0047] ^ilS^g 

^KSm. 1 -5 JKDS|pj;j^uyptfU> (OPP) 

/^co xvju>?a>m^ftli. 1. 5~^;K0ar-Sffi^F 
n. 150- Fr-55>HS1»L. UU-X^-f :^-T?a 
l^. 2 4^ra. 7 5lCfcJ:t/5 0%ffl»S«T^{&«L 

/Co 

[0 0 4 8] Mffia^li. ASTM D3654-8 

8. psTc-7ictSor3B^$n. »»»j(^aa«3S$ 

<DRmx^^'5o (rpSTCJI^pressure-s 
ensitive Tape Council ^IS^T 
) "^tlit. (static loade 

d) ir-yW^niJ^. mmEEti-ot^^tifzmm{z:$:m^iz 
felt 5 >^ 5 ic 

h*) y^ttijiz. CDl//c7^— yS4^<t 1 

78- -1 80- onm^mmr^miz. ^^y^tcsi* 
affl^ti^ 1 ooo^7Aco:^^/pit5c ^(Ccty. e 

[0049] f9««^tt. ASTM D-3330-9 

o. psTc- Mziieora^tL. mm^ntzik&iy- 

cfcy. 7 5* F-e^^^tl/c W >5^rti<D»a$n/c^ 

strumetors slip/peel test 

e r) ic^yf^ttSo ^SI^cd 
«a-< y Kic^y#it. "tnitmii 1 2-f >5^(^asr' 
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[0 0 5 0] SitttSli. ASTM D2979-88 

UmcM^-Q^^. «IBL/j:l^fHU. ttSco/c«)lz«&$ 
tircSfSli. <f7A-cS:b$tl. ClTa)^Je(zJ:»J7 5 

ttU><f|ziiU-p|t. ggtttt^i?»a (Po I yken 
Probe Tack Tester, Test in 
6 Machines, Inc.) ^lc9AL/=» 
14. Xx>u:^aStt^. sin "t2>^>t- h;K7)as 
r% KKfrtSfiL. liJ>«i#r$c:i:(cJ:U. SSL 

t005 1] WJ_ fi^l*:A$. 457. S^f^A© 

*> 16. 4^7A<o K7'>;^-^>-t^>>^J^*>B{:^ h 

-h. 29. 9^vA<^)^'^^ij;UK. 83. 2^vA 
<OT-b ^7-b h4^i^x^;i.^-^-:^ij U— hdt5j:i/0. 8 

4*A^€)SSLAco 1038. 3^vAa)*fccJ:l/0. 8 
2<f7A<D«M:^^U•!^A0!)S^1^5$#*. 8 51CIZ1H 
lft;^*lAc3glw. 5 2. 5^vA<^4 4. 6%@J^^. /Jv 
i&2B A/MMA/MAAxv;Uv?3 >m^»$^JfflL 
fco 1 5<f^AO*lC»«Ly:S:6. 7 v A<DaaEfi:^ 

h'joA<DgaiS9jftiai?^^iio^fc. ma»x^;u 

v^a »Jffl<D«|&t Lr6 7. 5<f^A<^>*IC®» 

Lrc2. 2 5<f^A<Z)iattK:^h»JOAtitt>lC. 3^ 

OiClz^iPL. -^-iDas-e. 4. 5<f^Aa)7Kic^«L 
/"cl. S^^ACD t --iT^^Ut: Kp-<;1:*-^v/ K^^ln 
L. 35^ur% 1 8. 8<f7AO*lcSJBL/3 0. 75^ 

7A(7)^ vrxz];i.if vK^^taLAco C(3D:^Sfe^25J' 

C0052] emtLriCS^T^y^X^. 4. 5. 
6. 7. 8. 9fc<l:l/l OOPHfii^Jlfig-r5/c«)IC7 

»lit«<0PH$iiS!i^L. *<;)e*^*i icSi^f 5<. 

i^lvPHlcr^cfcdiCL/clS^li. AAEMcOX:^^> 
cOJKflcic felt 5 7 > ^ - 7 >HS ^ — 5 P H <D rj: y 

Mtt^^j:i/fiJSii4. PH<7)^®Hirt^fcu. -?-n-?n<D 

Vt^fii. W >^SU 540<fvA^J:l/38:t>XA^ 



5 4KjrBlA^ePH 1 OlcfcitS5 4^PBllzfiiJWlc3cA$ 

[00531M2 fi^i*B$. S^»Ai:l^fi|(Dft:fi» 
T?. 457. 5^^A<0*. 16. 4 <f 7 A<D K7*i^JU 
-<>-tf>:;^il.*>K:^h'i'!;A<02 3%Sia[. 1550 
^7A(^:7^JU7<?U U- 29. ^^=7UO^^^ 
UJIK. 83. 2^vA<D7-fe h7-b h*>X^;i.^'S' 

u- *>cki/i . 66^^A<on- K7^>;u>t;u 

[0054] eai:Lr±C57^ ^ 4. 5. 

6. 7. 8. 9fc<l:l/l 0<OPHfii$Sdcr«fc*!)«C. 

<7>PH^SSI^L. eS^ai (zMWrSp SPHlzr 
5J:3lCL/!:K«tt. A A EM<Dx-^$ ><D}g«lzfelt 
5r>^-7>Haic— ar^PHOTSr^^UcOteT^^t- 
C^t^f^^/r-^^rco 7 y<7::^m^*^^SL. ± 

jci/aaii. PH<o^ffiHiz*)fcy. -^-n-^nio^i^ 

fii. W>5^aU5 30-y7AfcJ:tf4 1 :*->X/r^e>a 

^Pb17!>^6 PH 1 oicfcits 1 4 1 ^PBi(cejMCw3fa$n 

/Co 

C00551 W3 m^ft:C^. S^»A t|^»<Dft:^ 
r% 4 57. 5^^A<0*. 16. 4^^AOH5*->;U 
-<>-tf>>i'!.?fe>S:^ h U';?A02 3%SS. 118 
1. 4'C^^vA<02-x^jl.'^:^i^;UT^U U— 4 1 
6<f7A<0;>4^>l.T<^U U- 33. 3^^U<OT^ 
*)Jim^^V33. 3^7A<or-t: hT-b h^ixX^^U 

^ /; i; u - h ^#:&r 5ma»s^«j^fflt^rss l 

C0056] eSiiLT^CS^f^y^X^. 4. 5. 

6. 7. 8. 9i$^xf}0(DPHm^mfSir^rz^{z. 

7>^x77k-e«l31L. *lztt«$T«$tt/i:o 24^ 

i^j-r^o mPH\zr^^^\zLrzunu> aaemcdx 
:^^><oj^i«izfcMt57>^-7>saiz-ar5. ph 

i^^. >±SL. ±f£<Oci:^lc^S^L/co ^^^^ 

2lC|£S|-r^o ttStt^^Jrl/IBJSitt. ^eH<OPHIc:b 
/cU. ^tl^tico^i^fii. 1 >r >^SU340<f^Afc 

$lc^M:rs^{kl4x 59»rfiERJPBHcJ:iJ:^$tiSJ:3 
IC. *St#lt|g4. 7 5 9, 9 8 3-§-|Cfcit50<bI^C 

<. c<^>«^izfflc>«3nrcK»:ta3!KPHSfk<DJ»»$ 
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